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Agenda

® Course Content Recap
- What do you know?
e Skills
- What can you do?

e What's next?
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First and Foremost,
Congratulations!!!




Rasterization

® How do triangles (or images in general) get drawn to
a screen?




Sampling and Filtering

® What are some sampling “best practices”?
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Graphics Pipeline

¢ How do we go from a set of vertices to a fully shaded
image?
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Geometric Modeling

¢ How do we define and modify 3D shapes?




Lighting and Materials

® How do we represent material properties of 3D
objects?
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Light Emitted Light Falling Light Traveling |
From A Source On A Surface Along A Ray |
“Radiant Intensity” “Irradiance” “Radiance”




Light Transport

¢ How do we simulate the way light works in the real
world?

The Rendering Equation

Camera Light



Cameras and Imaging

® How do cameras work? How do you adjust different
camera parameters to get different effects?
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From Canon EF Lens Work 1l
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Color

® How do we see color? How do machines represent
color?
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Animation and Simulation

¢ How do we model the movement of particles/particle
systems?




Virtual Reality

® How do we simulate new worlds and deliver them
directly to your eyes?

3D world 2D image
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Graphics + X

® What's going on in graphics these days?

3 examples of relit images under different
lighting environment
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Sun et al. “Single Image Portrait Relighting” SIGGRAPH 2019
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What can you do now?

Develop on pretty large and complex C++ programs!
Write shader code
Propose and work on an fairly open-ended project

Write detailed but clear and concise technical explanations of
work you have done

Extend mathematical building blocks (i.e. similar triangles, line
equations, etc.) into more complex concepts (i.e. camera lens
diagrams, signed distance functions)

Extend graphics building blocks into more complicated advanced/
complex models

- i.e. fancy BRDFs, everything is sampling, transformation
matrices, physical simulations



So, What's Next?



Other Courses in Visual Computing

¢ EE118 — Intro to Optical Engineering
® (CS194-126 — Computational Photography
® (CS274 — Computational Geometry
e (S 284B — Advanced Computer Graphics
® (CS280 — Computer Vision
e EE 290 — Computational Imaging
® Special Topics
- CS294-164 — Computational Color (Ren’s class!)
- CS294-173 — Seminar: 3D Vision
- CS 294-137 — Theory and Applications of VR & Immersive Computing
e DeCals
- Game Design + Development
- UCBUGG (3D Modeling and Animation)

- Virtual Reality



Research

e Particularly if you found the Color portions of the
course interesting, talk to Ren!

® The three of us will be graduating :( But you may want
to check out what Ren’s remaining students are doing!

® Otherwise, may want to look at faculty in Computer
Vision, Robotics, HCI



Industrial Opportunities

e NVIDIA

- rendering, GPUs, Al, self driving, gaming
e Adobe

- image processing, comp photography

® General industries: gaming, animation, image/video
processing

® Startups



Teach 184!

e Official department applications for TAing are usually
released early-mid semester (though they get earlier
every year)

¢ |f you're passionate about teaching, we encourage
you to apply!



Continue exploring!

NVIDIA GPU Gems

Natural Effects

Effective Water Simulation
ical Models
Mark Finch (Cyan Worlds)
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Implementing Improved
Perlin Noise

Ken Pertin (New York University)

Lighting and Shadows

Efficient Shad
Volume R

Morgan McGuire
(Brown University)

Omnidirectional
Shadow Mapping
Philipp S. Gerasimov
(iXBT.com)

Materials

W

Real-Time Approximations
to Subsurface Scattering
Simon Green (NVIDIA)

Skin in the “Dawn” Demo
Curtis Beeson and
Kevin Bjorke (NVIDIA)

Rendering Water Caustics
Juan Guardado (NVIDIA)
and Daniel Sanchez-Crespo
(Universitat Pompeu Fabra
/Novarama Technology)
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Rendering Countless

Blades of Waving Grass
Kurt Pelzer (Piranha

Fire in the “Vulcan” Demo
Hubert Nguyen (NVIDIA)
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Cinematic Lighting Shadow Map Antialiasing
Fabio Pellacini and
Kiril Vidimce (Pixar
Animation Studios)
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Generating Soft Shado Perspective Shadow
Using Occlusion Interval Care and Feeding
Maps Simon Kozlov
William Donnelly (Softlab-NSK)
(University of Waterloo)

and Joe Demers (NVIDIA)

Ambient Occlusion
Matt Pharr and
Simon Green (NVIDIA)

and Fabio Pellacini

Spatial BRDFs

Michael Bunnell (NVIDIA)

(Pixar Animation Studios)

David McAllister (NVIDIA)

Animation in the
“D: Demo
Curtis Beeson (NVIDIA)
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Simulating Diffraction
Jos Stam (Alias Systems)

anaging bility for
Per-Pixel Lighting
John 0'Rorke
(Monolith Productions)

Texture Bombing
R. Steven Glanville
(NVIDIA)

Image-Based Lighting
Kevin Bjorke (NVIDIA)

Image Processing
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Real-Time Glow
Greg James (NVIDIA)

and John O'Rorke
(Monolith Productions)

Fast Filter
Estimates w

Maps

Matt Pharr (NVIDIA)

Color Controls
Kevin Bjorke (NVIDIA)
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The OpenEXR File Format

Florian Kainz, Rod Bogart,

and Drew Hess

(Industrial Light & Magic)

Performance and Practicalities
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Efficient Occlusion Culling
Dean Sekulic (Croteam)

Graphics Pipeline
Performance
Cem Cebenoyan
(NVIDIA)

Christopher Maughan
(NVIDIA)

An Introduction to
Shader Interfaces
Matt Pharr (NVIDIA)

Integrating Shaders
into Applications

John O'Rorke
(Monolith Productions)
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Using FX Composer
Christopher Maughan
(NVIDIA)

Beyond Triangles

A Toolkit for
Computation on GPUs
Ian Buck and Tim Purcell
(Stanford University)

Volume Rendering
Techniques

Milan Ikits, Joe Kniss,
and Charles Hansen
(University of Utah),
Aaron Lefohn (University
of California, Davis)

Depth of Field:
A Survey of Techniques

Joe Demers (NVIDIA)

ramework for Image
sin

Frank Jargstorff (NVIDIA)

Converting Production
RenderMan” Shaders to
Real-Time

Steve Marshall (Sony
Pictures Imageworks)

Fast Fluid Dynamics
Simulation on the GPU
Mark J. Harris (University of
North Carolina at Chapel Hill)
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Applying Real-Time Shading to
3D Ultrasound Visualization
Thilaka Sumanaweera

(Siemens Medical Solutions USA)

High-Quality Filtering
Kevin Bjorke (NVIDIA)

Leveraging High-Quality
ftware Rendering Effects
in Real-Time Applications
Alexandre Jean Claude and
Marc Stevens (Softimage)

Integrating Hardware
Shading into Cinema 4D
Jorn Loviscach
(Hochschule Bremen)

Real-Time Stereograms
Fabio Policarpo (Paralelo
Computagdo Ltda.)

Deformers
Eugene d'Eon
(University of Waterloo)
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Thanks for Joining Us This
Summer!




